by the PeniciUium digitatum spore-germination method (Freeman & Morrison, 1949) . The cultures were filtered, the mycelium washed with a little water and the filtrates and washings froma batch ofbottles (usuallyabout 40) combined for chloroform extraction. The filtrates were clear and brown in colour; they were readily filtered through paper. The filtrate in lots of 1 1. was twice extracted with chloroform (200 ml.). The extracted liquor was free from antifungal activityas determined bytheP. digitatum spore-germination method. The chloroform extracts were combined and evaporated to dryness under reduced pressure. The dried extract from 16 1. of culture filtrate was obtained as a brown gummy solid (2.165 g.) which was fractionated a0s shown in Fig. 1 ; further details of the chromatographic technique are given below.
In one experiment, the combined extracts from 84 1.
(7.885 g.) were dissolved in ether (25 ml.) and poured on to a column (30 cm. long x 2-2 cm. diam.) of activated alumina.
The column was developed with ether and the eluate collected in 100 ml. fractions. Practically the whole of the antifungal substance was contained in fractions 1, 2 and 3, which gave dry weights of 1-392, 3-196 and 0-433 g. re- spectively. The fractions were dissolved in a 9: 1 (v/v) mixture of light petroleum (b.p. 60 80°), and chloroform (100 ml.) on a steam bath. After 18 hr. at 200, crystalline precipitates of an inactive compound (II) were separated off. On evaporation to dryness, the combined filtrates gave analmost colourless syrup (4-292g.) . Thelatter was dissolved in carbon tetrachloride (25 ml.), and poured on to an alumina column similar to that described above. (Freeman & Morrison, 1949 Trichothecin 2:4-dinitrophenylhydrazone. Trichothecin (0-13 g., 0-5 mmol.) was dissolved in ethanol (2 ml.) and mixed with 2:4-dinitrophenylhydrazine (0-1 g.) which had been dissolved in conc. H,SO, (0-3 ml.) and diluted with ethanol (2 ml.). After 18 hr. at 200 the mixture was diluted with 2w-H2SO4 (10 ml.) and extracted with ether (20 ml.). The extract was washed with 2N-H,SO4, then several times with water and dried over anhydrous NA2SO4. After filtration and concentration to 10 ml. thesolution was chromatographed on a column of activated alumina. The main fraction (orange band) was eluted with ether and recrystallized from industrial spirit as orange needles (0- Trichothecin (1-00 g.) in absolute ethanol (50 ml.) was catalytically reduced at 760 mm./200 in the presence of Adams's platinum oxide catalyst (0-02 g. Cavallito & Bailey (1944) reported that a number of antibiotics such as gliotoxin, patulin and penicillic acid were inactivatedbycysteine. Additionofcysteine (30-1000mg./l.) to a solution of trichothecin (0-625 mg./l.), which permitted germination of 5% of P. digitatum spores in 18 hr., had no effect on the number of spores which germinated.
Ultraviolet absorption 8pectrum. The following main absorption bands were observed with chloroform or hexane solutions of trichothecin, (i) broad shallow band at 334 mg., 1-2 DISCUSSION It is concluded that trichothecin is responsible for the antifungal properties exhibited by culture filtrates of Trichothecium roseum. Trichothecin isolated by the process described accounts for about 70 % of the fungistatic activity of the culture filtrates as determined by the Penicillium digitatum spore-germination method (cf. Table 1 ). None of the fractions obtained in the fractionation described in Fig. 1 exhibited significant antifungal activity apart from the trichothecin-containing fractions. Crystalline products have been isolated from fractions I and II and will be described in a later paper; they were devoid of antitunga or antibacterial activity. In the chromatographic separations, only the trichothecincontaining fractions inhibited germination and growth of P. digitatum.
The The ultraviolet absorption spectrum of trichothecin containedtwo main bandswhich corresponded closely with the bands in the spectra of unsaturated aldehydes and ketones referred to by Marrison (1947) as the R and K bands. In conjugated systems of this type the position of the bands is influenced by the polarity of the solvent. Change from a relatively non-polar solvent such as hexane or chloroform to a polar solvent such as ethanol results in a shift of the R band to shorter wave lengthswhilst the K band moves towards the longer (Marrison, 1947) . This was the case with the trichothecin spectra, which indicates that the ethylenic and carbonyl groups in the molecule are conjugated with respect to each other.
The alkaline hydrolysis product, on the other hand, had a spectrum in which the corresponding bands were not altered in position by a change in solvent from chloroform to ethanol. These bands are attributed to the presence ofunconjugated ethylenic and ketonic groups. The chemical evidence denoted the presence of a ketonic group. The effect of alkali is interpreted as due to the opening of a lactone ring with formation ofthepotassiumsalt.The acidequivalent of the alkali used in the reaction corresponded to the formation of one carboxyl group per molecule. On reacidification, a new neutral compound was formed, isomeric with trichothecin, in which unconjugated ketonic and ethylenic groups were present.
Infrared absorption-spectrum observations confirmed the conclusions drawn from the chemical and ultraviolet data that carbonyl groups and an ethylenicgroupwerepresent. Theinfraredabsorption data also indicated the absence of hydroxyl groups and benzenoid structures. The presence of carbonmethyl groups and ether linkages was suggested.
Trichothecin has been shown to be fairly stable at pH 1-10 at ordinary temperatures. At pH 12, hydrolysis, following a unimolecular reaction course, took place with virtually complete loss of antifungal activity in 6 hr. at 200. The inactivation was irreversible. At pH 7-0, trichothecin was not destroyed in 1 hr. at 100°. These data suggest that the antifungal compound may persist sufficiently long under natural conditions to influence the growth of certain fungi and lead to the antagonism between Trichothecium roseum and other fungi mentioned in the introduction.
The antifungal activity of trichothecin does not appear to dependupon its intervention in a metabolic reaction involving SH groups, since its activity is unaffected by the presence of a large excess of cysteine. Further work on the structure of trichothecin is proceeding. SUMMARY 1. The isolation of trichothecin from the culture filtrate of Trichothecium roseum is described. given of the conditions under which it is possible to record an increase in the nucleic acid content of chick-heart fibroblasts growing in vitro. Using the roller-tube technique of Willmer (1942) , appreciable increases in the total nucleic acid phosphorus (NPP) of the fibroblasts have been obtained when the cultures were planted in fowl plasma and allowed to grow in chick-embryo extract. Defatted chickembryo extract and fowl plasma, either together or separately, produced smaller increases in nucleic acids measured over 48 hr. periods, and led to a more rapid deterioration of the cultures (Davidson & Waymouth, 1946) . Loss. of nucleic acid was shown to occur over the 2 days following planting, and was greater for cultures in Tyrode solution than for those in embryo extract. However, the increase following addition of embryo extract to the cultures in Tyrode was as great 2 days later as in the case of cultures provided with embryo extract throughout. As a rule increases in NPP were greater for higher than for lower concentrations of embryo extract. Schmidt & Thannhauser in 1945 published their method for determiniing the amounts of ribonucleic acid (RNA) and deoxyribonucleic acid (DNA) in tissues (Schmidt & Thannhauser, 1945) . This method has been adapted for estimating the phosphorus content of each acid after separation, and it has been possible to follow changes in these two com- ponents in the fibroblast cultures, and to investigate the relationship between growth and the total nucleic acid phosphorus (NPP), the ribonucleic acid phosphorus (RNAP) and the deoxyribonucleic acid phosphorus (DNAP). Although Willmer (1942) and Cunningham & Kirk (1942) proposed that growth in tissue cultures could be measured by determining the NPP content of cultures at different stages of development, they did so before it had become clear that there were two types of nucleic acids in each cell, the more abundant one usually being the ribonucleic acid of the cytoplasm and nucleolus, the other, the deoxyribonucleic acid, being apparently always confined to the nucleus.
In the tissue-culture technique which we have employed, it is possible to select a basal starting level of NPP according to the number and size of the cultures employed. From the time when growthpromoting medium is added to the cultures, changes in the amounts of phosphorus from both types of nucleic acids can be measured at varying intervals oftime. Since the tissues are in a resting state before addition of growth-promoting medium, and the production of new tissue is in abeyance, it is reasonable to suppose that if one nucleic acid is the precursor of the other, then it will be the first to appear in the growing cultures. In this work we have been able to show that an increase in the RNAP always precedes by relatively long intervals any increase in DNAP.
If the assumption that the P content of the nucleic acids is invariable is justified (as has been questioned; Wiame, 1946) , the synthesis of RNA appears to be established before that of DNA. Our observations on the changes occurring in both the RNAP and the DNAP during growth of fresh embryo-heart cultures have confirmed the general findings of Brues, Rathbun & Cohn (1944) and have enabled us to find satisfactory conditions for growth
